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x1 TEAREBOAFELZEURNEE . EE5 KR OAVs
Table 1 Qualitative and quantitative analysis and OAVs of volatile components in samples of different quality
) PR G A ey / ) FR R EEAEE DR OAV
RN R . 2 F I E/mg- L B /g L OAV & B

min v 2R =Y =% — R
g k&
LB LB 3.14  1022.36-1697.25 32551.61 31.41-52.14 41.97 40.71 41.55 4529 4335
A BR T B 4471 0.00-102.20 19 019.330 0.00-5.37 2.07 2.08 2.28 2.32 2.74
7T B T Bg 4.653 0.00-8.93 57.471 0.00-155.39  49.13 5473 5393 75.63 81.03
TR LR 6.328 7.40-129.24 81.51 90.80-1585.77 34090 484.84 462.80 452.01 566.13
2-FATERZE 6.806 0.00-1.52 0.00-84.44 5.37 6.50 9.85 17.64  20.51
KR T B 9.446 0.87-15.70 26.78!" 32.49-586.26  144.18 14499 168.07 130.04 117.47
TR T B 13.429 0.88-8.93 55.330 15.90-161.40 49.72 5337 4939 62.15 66.10
Uik T Bg 18.02 278.85-872.90 128 083.8"! 2.18-6.82 4.84 4.99 4.80 4.62 5.18
AR AR B T B 51.048 6.66-105.31 - - - - - - -
S
AF T 8% 6.13 4.48-78.61 50 000% 0.09-1.57 0.50 0.65 0.52 0.71 0.62
iE A B 6.552 43.93-853.09 53 952.631¢ 0.81-15.81 6.71 7.14 8.67 9.72 12.00
JET R 10.312 3.22-49.47 2 733.35 1.18-18.10 4.65 8.70 6.90 9.69 10.64
I % B 12.66 4.80-111.84 179 190.83"  0.03-0.62 0.31 0.31 0.30 0.35 0.33
¥ B 27.355 0.00-0.23 1 100° 0.00-0.21 0.04 0.06 0.06 0.08 0.05
1,2-" = 8% 27.877 0.00-5.74 - - - - - - -
e S
Y3 22.059  893.86-1680.74 160 000" 5.59-10.50 8.55 8.30 8.64 8.86 8.68
7 BR 25.732 4.99-48.63 18 100" 0.28-2.69 1.12 1.01 0.92 1.17 1.03
I T B 26.97 0.79-4.30 126" 6.27-34.13 13.66 1556  17.69 20.78 23.12
TR 29.2 5.43-55.41 964.641° 5.63-57.44 21.53 2327 2133 2090 18.06
It R ER 30.815 0.00-3.35 1 045470 0.00-3.20 0.97 1.21 1.38 1.70 1.98
3 37.079 1.83-30.84 2517.161" 0.73-12.25 2.88 2.92 2.65 3.01 2.32
B BR) &
L 1.779 21.49-602.04 500" 42.98-1204.08 388.54 482.71 570.16 660.81 802.47
T 45 B 3.212 20.58-342.72 69" 298.26-4 966.96 1 609.39 1990.32 2301.65 2 607.75 3 286.53
Z 1B 4R 15.244 7.76-48.72 2598 29.96-188.11 101.67 9549 11091 114.35 133.65
A S
2,3,5,6-m ¥k 22978 0.64-5.29 80 073.16" 0.01-0.07 0.02 0.02 0.02 0.03 0.03
S
ok v
T B 22.645 11.39-69.59 44 029.730 0.26-1.58 0.41 0.47 0.59 0.65 1.03
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(&A1)
1% 8 Bt 1A/ i R R R F B A A M L OAV
BRI . SE e B/mg L B/ |ug- L OAV LB
min 2R = — % — % b8
i B 30.527 0.00-3.29 2 000! 0.00-1.65 0.46 0.57 0.46 0.72 0.87
& Ak
KT T B 34.807 0.00-11.46 406.83'¢ 0.00-28.17 1.74 1.82 0.80 0.84 1.12
RLBE 38.957 0.14-1.74 28 922731 0.00-0.06 0.02 0.03 0.03 0.03 0.04
VB =" FRR KRR FN B E, B THEH OAV,
x2 TRAREEFPRLELUYRESERLZE (ML)
Table 2 Content and total amount of volatile components in samples of different quality (mg/L)
RS S BE % B AR & nbvk £ RS 5 Ak B
W 2 2 090.09 1413.19 459.43 330.33 1.90 18.18 1.36 4314.49
=% 2 084.26 1379.27 500.02 403.42 1.63 21.79 1.47 4391.86
=% 2 095.50 1430.72 569.55 472.62 1.49 26.92 1.13 4597.92
— % 2 190.07 1471.13 651.97 539.96 2.29 29.92 1.25 4 886.58
H 2R 2233.82 1435.08 770.13 662.62 2.30 46.97 1.57 515248
R3 TEREAFTRLEBELUYREESSEZ!
Table 3 The ratio of content to total amount of volatile components in samples of different quality
Be k)%= REIEZ BEEIEE BEAE/EE WhRE/EET kwmE/EET FER/EE
2R 0.4844 0.3275 0.1065 0.0766 0.00044 0.00421 0.00032
=4 0.4746 0.3141 0.1139 0.0919 0.00037 0.00496 0.00033
=% 0.4558 0.3112 0.1239 0.1028 0.00032 0.00586 0.00025
— % 0.4482 0.3011 0.1334 0.1105 0.00047 0.00612 0.00026
H A 0.4335 0.2785 0.1495 0.1286 0.00045 0.00912 0.00030

22 ARBREBEHALER

2201 RESH A 29 B LR YEY) B
FE RS AT IH—1k 2 T RIS, DL R AR TR
JoT 0 R P A R R R T 22 S R
T2, PP AT R R R R R
JR A S T R, R R R T
S N )RR B R X T ARG Rk
WY, =GR DU GO RE g — 2 — GO R 5 R R
2 R O — 2 H B SR — g
FOPIAE, Uh B R DL R P R M R A A
5 UL R T A T 25 UK

222 PCA PCA 2 —Fp# H By 200t ik,
S — PR T R 2 A AR PR AR I 90 D
BOUALEG 18R IR T 200, H T 0 IR R B
PRI 445 g FIVRE i R 2S00 X 20 Fh 7 %k XU B 43
S i T PCA, 2 4 oA/ 6 A~ E i i Bt
DR 74.699% , W] A4 3R K7 15 B 108

JEOR B 29 AN Z VR B dE AT o3 A, 45 21 5 32 1oy
ORFAEAR | 7 22 DR e R DTmkR (R 4), E R
O A S I SRR AR T (3R S) o

3% S AN 6 AN F2 s 9 e bk 1l A 75 7
B

PC1=0.101X,+0.159X 1+0.109X +0.198X 4+ -+ -
+0.265X ;,~0.003X 55+0.241.X 5

PC2 =-0.029X, +0.236X, +0.109X; +0.064X, +
------ ~0.044X ;,~0.003X 55+0.071.X

PC3 =-0.147X, -0.188X, +0.223X; —0.300X, +
------ +0.031X;-0.099X 55+0.277X

PC4 =-0.515X, -0.182X, +0.180X; +0.211.X, +
------ +0.054X ;+0.013X 55+0.033X

PC5=0.084X,-0.009X 1+0.178X ;~0.180X s+ -+ +-
+0.345X ;+0.123X 55+0.042X 5

PC6 =-0.117X, +0.038X, —0.159X; +0.028X, +
------ ~0.030X ;~0.083X 55-0.245X 5
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Fig.1 Cluster heat maps of samples in different quality

x4 EHSBHEEREREHKE
Table 4  Principal component eigenvalues

and contribution rates

PR A AEAA EZRHRED  BEBRTKRED
1 7.709 26.581 26.581
2 4.887 16.853 43.435
3 4.271 14.726 58.161
4 1.988 6.856 65.017
5 1.557 5.369 70.386
6 1.251 4.313 74.699

LA 32 B 73 BT o8 7 ) R AE{EL o T i BB 32

S MRS IE (8 2 AU LM R T, 5T A4
L A 15 4 LY = xPC1+

o+, 0 +0y +0 04

) @

xPC2 +

o+, oy oy o o o +on, o oy o o

oy

x PC3 + x PC4 +

o, +a,+a,+a, tag+ag

Qs Qg

xPC5 +

o o, o o o oy
xPC6

A a0 050005 0 AN S 1 R
552 RT3 AT B 4 B S B

o +on, o oy o o

a3 6 TR IR

HRAE 134 2 B A3 R fE B A] A

F=0.3559PC1 +0.2256PC2 +0.1972PC3 +
0.0918PC4+0.0719PC5+0.0577PC6

FIHI PCA 4 2 % B | 32 H 5 31 AN [) I o
T B T U BT s AR T AR5
Kﬁﬁ%@ﬁiﬁﬁﬁﬁﬁﬁm%ﬁ &6 nf
LRGS0 SRR T B S OF B B R AR g
%m%ﬁiﬁdﬁ%@i%ﬁﬂﬂﬁi%%ﬂﬁﬁ
{4 1) AN [) Jo e 7 R T

PCA fEN—Fp L0 0k, @ nlis HF =i
FERUF 5 DUAS [R) BT S R PC R 8 AL A
PC5 HPARPRVEBL A (B 2) . d I 2 W s it
PCA 5 AR AN [W] 5t o 5 45 AL (0 1 8 X902 3
B E T DR Y TN
23 AEBREBEBHFNXBERYR
2.3.1 PLS-DA fAUKG 5 45 R PLS-DA =& —
FH T T0000 R4 A HERL Y ZoTge it e B o ik, R
FH SIMCA 13.0 #£47 PLS-DA , #% H AS [ J5 4 7 £
Z A2 S Y5, e 3 Bios, il R A Q? [l A2k
AL, G R A B R RN QP H /N TR Y
B GG A , U6 BB R (g ) B kG 5 A5 2 R>=
0.0226,(*=-0.0607, Q> T Y %l ¥y 5 #F 2 A fE, Ut
W MR A A o 0L I ) B A T g ) R4
Al F Ja S e 25 S
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R5 EHORFTEMERFIERDE
Table 5 Principal component load matrix and eigenvector
Hlims H2Eiks HB3ERS F4ERSY FSERSY FOERS
. % PC1 PC2 PC3 PC4 PC5 PC6
o B MR PR e W HE
wZ Dk wZ Dk D2 ok 3
LB T Es X, 0280 0.101 -0.065 -0.029 -0.304 -0.147 -0.726 -0.515 0.105 0.084 -0.131 -0.117
A B T B X, 0442 0.159 0521 0.236 -0.389 -0.188 -0.256 -0.182 -0.011 -0.009 0.042 0.038
I+ T B T B X; 0303 0.109 0.241 0.109 0461 0.223 0.254 0.180 0.222 0.178 -0.178 -0.159
T8 LB X, 0551 0.198 0.142 0.064 -0.620 -0.300 0.297 0.211 -0.225 -0.180 0.031 0.028
2-FATE]RZE Xs; 0619 0223 0428 0.194 -0.093 -0.045 -0.336 -0.238 -0.056 -0.045 0.105 0.094
R B Xe¢ 0348 0.125 -0.182 -0.082 0.150 0.073 0.305 0.216 -0.527 -0.422 -0.034 -0.030
T B T B X, 0401 0.144 0.152 0.069 -0.562 -0.272 0.212 0.150 -0.320 -0.256 0.118 0.106
LBk T By Xg 0.190 0.068 -0.451 -0.204 0.552 0.267 0.378 0.268 -0.012 -0.010 0.332 0.297
AZ AR BR T B Xy 0443  0.160 -0.349 -0.158 0.362 0.175 0.002 0.001 -0.247 -0.198 0.542 0.485
AP T B X, 0484 0.174 -0.105 -0.047 -0.705 -0.341 0.095 0.067 0.190 0.152 -0.048 -0.043
iE R B X, 0.829 0299 -0.137 -0.062 -0.013 -0.006 0.184 0.130 0.100 0.080 0.266 0.238
T B Xp 0725 0261 -0.046 -0.021 -0.147 -0.071 0.367 0.260 0.091 0.073 -0.021 -0.019
5 % B X;; 0527 0.190 -0.597 -0.270 -0.347 -0.168 0.196 0.139 0.154 0.123 -0.111 -0.099
¥ B X, 0.058 0.021 0307 0.139 0.631 0.305 0.315 0.223 0.042 0.034 -0.400 -0.358
1,2-% = 8% Xis 0.617 0222 -0.123 -0.056 -0.201 -0.097 -0.026 -0.018 -0.093 -0.075 -0.114 -0.102
%3 X, 0.127 0.046 0.086 0.039 0.558 0.270 -0.491 -0.348 -0.486 -0.389 0.011 0.010
A R X, -0.164 -0.059 0.877 0.397 -0.202 -0.098 -0.079 -0.056 0.120 0.096 0.131 0.117
I+ T B8R X 0611 0.220 0.644 0.291 0380 0.18 0.016 0.011 0.023 0.018 -0.070 -0.063
T X, -0.059 -0.021 0.809 0.366 -0.362 -0.175 0.249 0.177 -0.052 -0.042 0.133 0.119
R BR Xy 0737 0265 0.502 0227 0.367 0.178 -0.069 -0.049 0.041 0.033 -0.114 -0.102
TR X, -0.064 -0.023 0.803 0.363 -0.327 -0.158 0.267 0.189 -0.146 -0.117 -0.098 -0.088
Y13 X» 0.824 0297 -0.295 -0.133 0.025 0.012 -0.193 -0.137 -0.165 -0.132 -0.200 -0.179
T 4 B X, 0.840 0303 -0.281 -0.127 0.051 0.025 -0.171 -0.121 -0.125 -0.100 -0.213 -0.190
ZA%4A X, 0.088 0.032 0.463 0209 0.509 0246 -0.044 -0.031 0451 0.361 0.395 0.353
2,3,5,6-m ¥ Akwtm X, 0301 0.108 -0.492 -0.223 -0.249 -0.120 -0.166 -0.118 0.421 0.337 0.090 0.080
B Xy 0769 0277 0.267 0.121 0.055 0.027 -0.207 -0.147 -0.035 -0.028 0.337 0.301
B % X, 0736 0265 -0.097 -0.044 0.064 0.031 0.076 0.054 0.430 0.345 -0.034 -0.030
KT LB Xy -0.008 -0.003 -0.006 -0.003 -0.205 -0.099 0.018 0.013 0.154 0.123 -0.093 -0.083
FUBE Xy 0.669 0241 0.158 0.071 0.572 0277 0.046 0.033 0.052 0.042 -0.274 -0.245
*6 TEREERFENIBTAIREEHES
Table 6 Principal component score and comprehensive score of samples in different quality
REHER PC1 PC2 PC3 PC4 PC5 PC6 HeRaF
v R -1.17 -0.24 -0.18 -0.11 -0.06 0.02 -0.52
=R 0.16 0.03 -0.21 0.75 -0.03 -0.33 0.07
=% 0.45 0.04 0.42 0.02 -0.34 -0.04 0.23
— % 1.82 0.58 0.14 -0.30 0.44 -0.56 0.78
R 3.91 0.56 0.70 -0.60 0.28 0.76 1.67
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B2 W AP T BE OEIBE IE T BE 1,29
WR 5 T TR OB CHE AN A
B BERE .2,3,5,6-PUH LIk E KR TR KO
Bt 18 45 K R 5t

K SPSS 26.0 XJiX 18 4~ 2= 5 BT ik ¥ i it
PR ZE Ty 25007, LA PAE/NT 0.01 o BA
WEEFNOYTR, RAHE 12 M CEESY R,
BRI 2-H TR OB AR O BE IE T B BTN
B 1,2-N s R R TR Ol O AR
M BERE R OB,

24 FARAZHNEEFERAFHLINEREIFLER

FER R AR 20 0% 3 A Al #1243 () AS [R] 2%
ol A A I AT L R A A S ) A A
(2.2.2) HELNHEMLEG 1550 FIFXTLHES
YRS YEATIRUE . FEE T AT, 3 AR W 9 ¥
FRAWNLEAR D F Y E e m, i
W2 AR %, 3 A E iR ZE G155 F ¥R
T 1.00, 4563 6 AT A 5, BTN 5 A A h— 9%
PLE W RE SRl 3 4 b e T ORE Y 2E A 1R A
M =0.13 2 0.46, 5 AR rp b & 8P £ VT EC, 1
3 2R ARSI A 1Y 25 5 A 3 T -1.00,  Hi AT A
W i S AR v DU G AR T, AT AT R Y
S A AT A OO AS RO A A g, B
SEBR R E S,

R7 FRAZANEEFHEABEAES

Table 7 Comprehensive score of different grades of Maotai—flavor liquor

R 4R A WY WZ GCW
kA aiE e L R A& 5% 8 = 9% 08 TR Ak, 5% 8 58 W5 Ak 5% B
F 1.27 0.46 -1.73 1.87 -0.13 -1.74 1.07 0.26 -1.33

HWY, WZ, GW 43R AR 3 A 4lk



2286 %10

RE R B AR G b6 IEE YR E T 5 349

3 HFHig

BRI B o R 5 2, SR B R RE
A GC-MS fil GC X 100 MR T 1
AT, SRR 29 R PEY R AL AE 9 RIS,
6 FIEEZS 6 FhRZS 3 PSR ZE 1 Atk g 25 2 Fif
R LA K 2 RS A G, Hh R & A
&, 20 B 50% , H OAV YR T 1, 2R 7 |
1B AR Y 2R JEN SR, B 2-H R TR &
Fie 1 , 45 90 50 it 0 A R RSP T OAV AR Fb AR
Ko BRIEM & ALK TR 78 3% A 2 il & <8
B R AR L BRI T OAV fHAR b
AR, A IENEE O TR AR 5 IR 7E AR
PR OAV fRAE—E 22 57 . SER L 4 s
X 6 A I AR SO R STk A B, B OAV A Rl
J it i B2 T B T R MR IR S kg
F UL R T5 ARG W o A H A ey, HLJE
OAV B 76 R [7] 5 2 T FF o AR A5 A8 Ak, % 4 fk
B SIY WU 22 5T ¥ 6 B B m ik

KM Z TGt o il HE rh R Y i, R
SRR B A3 53 W 349 R AN () o e o R g
BIX A3 3 28 A 3 03 43 B AL A [ o dk
AR U S IR SRR 3 AN R R A AT
SO UE , 25 22 B, S A 7R 34 BEAR g b U AN [R) G
B E T . R PLS-DA 434 K B R R 5 22
Oy AT B A E 5 2SO [ O o e A R I R Y 12
AN 2E Y T, B 2-H 3T R LR AR R R £
fig IE T EE IEPSEE 12— R T TR .
CHETE O BERE BREE R OWE, E X el
AN ] 5 3 A AR Y ) 25

KA GRS AT A AR X 4y
AN SBT3 G v Y DG B 2 R
U7 A e R S I W, BORRESE 4
BAREE Tk, (A B R S R b
AHEE G T TS () 5 6 7 B G A 2 1), DA T 4
3t — T o Ak A ) S ) i B N A R
A5 BE AR YA S SR 5 AT SE A S ] 72 X )
T A A A S SRR, DA R A
TS R S E

2]

(6]

2 % x #

WANG M Y, YANG J G, ZHAO Q S, et al. Re-
search progress on flavor compounds and microor-
ganisms of Maotai flavor baijiu[J]. Journal of Food
Science, 2019, 84(1): 6-18.

NIU Y W, YAO Z M, XIAO Q, et al. Characteri-
zation of the key aroma compounds in different light
aroma type Chinese liquors by GC —olfactometry,
GC-FPD, quantitative measurements, and aroma re-
combination|[J]. Food Chemistry, 2017, 233. 204-
215.

LIU H L, SUN B G. Effect of fermentation process-
ing on the flavor of baijiu[J]. Journal of Agricultural
and Food Chemistry, 2018, 66(22). 5425-5432.
ZHENG X W, HAN B Z. Baijiu, Chinese liquor:
history, classification and manufacture[J]. Journal of
Ethnic Foods, 2016, 3(1): 19-25.

B, M, BARR, AF b VR R 400 B
AR HEJE[J/OL). & Fh2, 2020, 1-10[2021-05-20].
https : //kns.cnki.net/kems/detail/11.2206.TS.20201228.
1608.024.html.

LU X K, YANG B, FAN B M, et al. Advances in
geographical characteristics identification of baijiu[J/
OL]. Food Science, 2020, 1-10 [2021 -05 -20].
https : //kns.cnki.net/kems/detail/11.2206.TS.20201228.
1608.024.html.

ERhde, STBEAE, ERREL R R R AR B oY R
0. BaEa iz, 2019, 10(21): 7212-
7219.

WANG L Y,
progress of liquor flavor characteristics[J]. Journal of
Food Safety and Quality, 2019, 10(21). 7212-
7219.

ST, ESCOKE. BN TREC RO AR IR SS[T]. TR
B, 2019(6). 78-81.

WU G Q, CAO W T. Experience of baijiu sensory
evaluation[J]. Liquor—-Making Science & Technology,
2019(6): 78-81.

SONG X B, ZHU L, WANG X L, et al. Charac-

terization of key aroma-active sulfur—containing com-

SHI X M, QIAN C J. Research

pounds in Chinese Laobaigan Baijiu by gas chro-
matography —olfactometry and comprehensive two—di-

mensional gas chromatography coupled with sulfur



350

O

B

[
[215)

i

2022 55 10 #1

9

[11]

[12]

[13]

[14]

[15]

chemiluminescence
2019, 297. 124959.
FAN H Y, FAN W L, XU Y. Characterization of

detection [J]. Food Chemistry,

key odorants in Chinese chixiang aroma-type liquor

by gas chromatography —olfactometry, quantitative

measurements, aroma recombination, and omission
studies[J]. Journal of Agricultural and Food Chem-
istry, 2015, 63(14): 3660-3668.

ENIR, RRW, FEE. ARG SR
TEf G 2H 43 B WF SR [J]. BRIPS, 2021, 48(1): 62-66.
WANG C N, WU T X, LEI L. Study on character-
istic trace components in different rounds of sauce-—
flavor liquor|[J]. Liquor Making, 2021, 48(1): 62—
66.

RF, FILRE, X M-8 TR E N =/
) 7 B4 9 B KUK 23 M) )T AR A T, 2020, 47
(5): 53-55.

ZHU L, CAl J Z, LIU B. Flavor analysis of three
different flavor types of liquors using gas chromatog
raphy—ion mobility spectrometry|J]. Guangdong Chem-
ical Industry, 2020, 47(5): 53-55.

PRIGEAE. = MR R ARy 2 & 1 & U B 5 [D]. L
Wy, B NHECR RS, 2017 35-43.

CHEN X M. Study of aroma compounds in three
Chinese Moutai liquors of different ages[D]. Shang-
hai: Shanghai Institute of Technology, 2017. 35-
43.

ZHANG J, TIAN Z Q, MA Y Q, et al. Origin i-
dentification of the sauce—flavor Chinese Baijiu by
organic acids, trace elements, and the stable carbon
isotope ratio [J]. Journal of Food Quality, 2019,
2019 7525201.

Bomlr, BUKEZL, XIWH, 2. RN BL e R 2
Sy HT R R T )] R AR AR, 2017, 17
(2): 243-255.

QIAN C, LIAO Y H, LIU M Y, et al. Cluster
analysis and principal components analysis of differ-
ent flavor types of liquor[J]. Journal of Chinese In-
stitute of Food Science and Technology, 2017, 17
(2): 243-255.

FE, R, REORT, AL ROK A [ X
B B KUK AL & W 43 BT [J/0L). & RS, 2020,
1-12[2021-05-20]. https://kns.cnki.net/kcms/detail/11.
2206.7S.20200722.1522.186.html.

TANG P, LU J, BI R Y, et al. Analysis of flavor

compounds of Maotai —flavor baijiu in different re-

[16]

[17]

[18]

(20]

[21]

[22]

gions of Chishui -river basin[J/OL]. Food Science,
2020: 1-12. [2021-05-20]. https://kns.cnkinetkcms/de-
tail/11.2206.T7S.20200722.1522.186.html.

TWICHK, TRA. PN 79 A XKL B WR i 1 feL 0
[J]. BRI, 2011, 38(4). 80-84.

FAN W L, XU Y. Determination of odor thresholds
of volatile aroma compounds in baijiu by a forced—
choice ascending concentration series method of lim-
its[J]. Liquor Making, 2011, 38(4): 80-84.

JESE L IHORKE, EwE, A I KUK AL A BT
2 N ¥ B AL RUBR AL 2 0O (D] B R
2020, 41(17): 315-324.

TANG P, SHAN Q M G, WANG L, et al. Studies
on flavor chemistry of baijiu and research progress
on flavor chemistry of Maotai flavor Baijiu[J]. Food
Science, 2020, 41(17): 315-324.

NIU Y W, YAO Z M, XIAO Z B, et al. Sensory
evaluation of the synergism among ester odorants in
light aroma —type liquor by odor threshold, aroma
intensity and flash GC electronic nose[J]. Food Re-
search International, 2018, 113. 102-114.

NIU Y W, YAO Z M, XIAO Z B, et al. Charac-
terization of perceptual interactions among ester aro-
ma compounds found in Chinese Moutai Baijiu by
gas chromatography—olfactometry, odor Intensity, ol-
factory threshold and odor activity value [J]. Food
Research International, 2020, 131: 108986.
whTr. AR RM]. dba: TR T
A, 1998 768-769.

SHEN Y F. Liquor production technology|[M]. Bei-
jing: China Light Industry Press, 1998. 768-769.
Thet B KUK 20 27 S m BIF 50 3 7 i DG B R 43
B RS BURFAED]. St SUMHORE, 2019 22,
MA Y. The key components of Maotai—flavor liquor
and their aroma and taste characteristics were stud-
ied based on flavor omics strategy [D].
Guizhou University, 2019: 22.

vt BRENE, EF, S B E B A HLR
M43 Hr)). BRI R, 2019(6): 105-107, 111.

LI X G, CHEN J B, WANG L, et al. Analysis of
organic acids in Jiangxiang Baijiu[J]. Liquor—Making
Science & Technology, 2019(6): 105-107, 111.
xR, IMAIE, 8BS, & 3 MEMIRER N E
BT LB WEIE )] B g A TR R I A, 2021,
12(2): 769-779.

CAO Y F, SUN Y C, WEI X, et al. Investigation

Guiyang



5522 % 4510 W REFBHERQIEGEL WD ITEF o6 351

on the aroma compounds of strong—aroma—type Bai- ing to their variety [J]. Analytica Chimica Acta,
jiu in 3 different aging years[J]. Journal of Food 2011, 685(1): 45-51.
Safety & Quality, 2021, 12(2): 769-779. [28] Khifede, #hig, /e, & JET A o A )

[24] Jepuer, BGHE, gk, 4. RBOR A G ke N [e) A 2 % A A0 I B T [T] R R B, 2020

WE HI 8 Rk AL & H)). hEERGE, 2021, (2): 17-21,28.
40(1): 176-182. LU L. W, ZHONG M, FENG X B, et al. Discrimi-
LONG S H, LIAO Y Y, SUN D, et al. Rapid de- nating different grades of Jiangxiang Baijiu based on
termination of 8 pyrazine compounds in Baijiu by principal component analysis[J]. Liquor—Making Sci-
HPLC[J]. China Brewing, 2021, 40(1): 176-182. ence & Technology, 2020(2): 17-21,28.

[25] WANG X X, FAN W L, XU Y. Comparison on [29] #AEME, Tam%. T GC-MS &5 b2 it d 2 ik
aroma compounds in Chinese soy sauce and strong B3 AT 2 K] B R R, 2020, 41(20):
aroma type liquors by gas chromatography-olfactom- 141-150.
etry, chemical quantitative and odor activity values XU C H, WANG Y X. Discrimination of three fa-
analysis|J]. European Food Research and Technolo- mous teas in Jiangxi using gas chromatography—mass
gy, 2014, 239(5): 813-825. spectrometry combined with chemometrics [J]. Food

[26] FAN W L, QIAN M C. Characterization of aroma Science, 2020, 41(20). 141-150.
compounds of chinese “Wuliangye” and “Jiannanchun” [30] PhARE, sk, AR EM, 5. T EMEIMGE
liquors by aroma extract dilution analysis[J]. Journal PRV S i O BT T2 I B R
of Agricultural and Food Chemistry, 2006, 54(7): 2021, 48(1). 42-50.

2675-2704. SUN X Z, ZHANG F, DU J W, et al. Discrimi-

[27] LUKAS V, ONDREJ L, JANA H, et al. The use nant analysis for Chinese spirits authenticity based
of high performance liquid chromatography - on capillary gas chromatography and principal com-
quadrupole time—of—flight mass spectrometry coupled ponent analysis[J]. Liquor Making, 2021, 48 (1):
to advanced data mining and chemometric tools for 42-50.
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Difference Analysis of Volatile Matter in Different Quality Maotai—Flavor Liquor

Zhang Xiaojie, Qiu Shuyi, Wang Xiaodan, Zeng Qingjun, He Huan, Zhou Hongxiang"
(College of Brewing and Food Engineering, Guizhou University, Guiyang 550025)

Abstract GC and GC/MS were used to analyze the volatile substances in 100 Maotai—flavor liquor samples with 5 qual-
ities from a liquor company. Combined with odor active values and chemometrics, the identification model was established
and the key difference substances were found. The results showed that a total of 29 volatile components were detected by
direct injection method, among which 21 compounds contributed to the formation of Maotai—flavor liquor aroma. Clustering
heat map can intuitively show the content differences of volatile components and the clustering process in wine samples
of different quality. Principal components analysis was used to construct the identification model, and the results were
consistent with the cluster heat map analysis. Partial least squares discriminant analysis was used to identify 12 key dif-
ferential components in five different qualities, including ethyl 2-methylbutyrate, ethyl hexadecanoate, 1-butanol, 1-
propanol, 1, 2—propanediol, 3-methylbutanoic acid, 2-methylpropionic acid, acetal, acetaldehyde, furfural, furfuryl al-
cohol, phenylethanol. By substituting the quantitative analysis results of different grades of Maotai—flavor liquor from other
three liquor companies into the established identification model, effective discrimination can be achieved.

Keywords Maotai—flavor liquor; gas chromatography; chemometrics; variation analysis; identification model



